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Tl-n-E: BRATTICE BEUT 
TgQHKIfCALPIELD 

ThB present fnvsntlon relaias to an improvad bfatUoe bdt 

Aa used herein , the term 'bratUca belt^ means an ©levator conveyor belt which to 
prodded with a plura% of spaced protatsione and which typloally Is used for the 
transport of fibmus materials (euoh as wool, wood fibre, shredded paper, metal 
turnings and the like) Ikom a loosely ped<ed bulk supply. 

PAeKQRQUNDART 

There are a number or eidsting types of brattioe belt ourrentiy In use; these are 
described briefly with raflsrsnca to accompanyino Rgures 1-^ 

Fig. 1 ^ows. In plan view, a design of bretuoe belt wMch has been used far many 
yeare. The brattice belt 2 eomprlsee two partial roller chalne €.6 with a series of 
parallel, spaced, stainless steel laths 7 bolted between them, with the lattie extending 
perpendloiiar to the length of the chains 6,6. Sooh of the laths 7 cantes a seites of 
stainless steel pins 6 spaced along the length of the loth and welded to the loth so as 
to protnide from the upper surface of the lath at an acute angle to the lath. 

In use, the belt 2 extends between two spaced pairs of drive sprookete (not shown) 
which engage the chains 6.6 to drive the belt Ae the belt is driven, a mase of loose 
fibreus material, (e,g. wool) Is dumped on one end of the belt and smaller olumps of 
flbn^a are teaseo out of (he mass by the pins B end carried up to tie other end of the 
beit 

This design is efVoient m that the chains 5,6 can flex sufdoiently to give e close contact 
with the drive sprooKets. However, the belt, being all metal, is heavy, and a further 
drawbadt is that because the pins are secured by welding. If there is any damage to 
the beit a oompiete lath must be replaced. The roller ehaiiw require lubilcalfon and 
this means that the on a other lubrication medium tends lo spread on to ttie materials 
bdng transported by the brattice belt 



JUN-I6-0S 14:23 FROM-HcCormick, Paulding, t Huber 
l8-JUi-Z006 )2iZ8 FROU-P L Birry « ABiocitui 



+860 527 0464 



T-844 P.005 



F-824 



rCT/NZ2IMU/U00273 



Fig. 2 shows a elde vtsw of a mom recent design of bratdcfi bett. In this dsslsni a 
oonflnuous flat flexible belt 9 cenlee a eeriee of spaced rtgW ptertlo laths 1 0 whteh are 
bottad to the belt by bolls 11; Ihs lathe 10 extend perpendicular to the direction of 
movament of the belt Along ttw length of each lath 10, e soiiea of spaced sialnloaa 
B steal pine 12 am driven through Ihe thickness of the lath to extend at an eoute angle to 
(ha surfeoe of the belt 

This bratUce belt ftjncBons In the aams general manner as that described with 
reference to Rg. 1. except that the drive eprookets engage the gape 13 between 
10 adQacent laths 10 to drive the belt 

This design has the advantage Uwt it does not rsquirs lut>ricatlon, but the oonstnicHon 
la expensive and once the belt ie fully assembled, ie retetlvaly InRexlble. Further, if any 
part of the belt Is damaged^ the whole belt must be repaired or rapiacad. 

16 

Rg. 3 shows a side n^w of part of a third typo of brattice bait, sold under the trade 
mark "Flextrak". In this design, a bratace belt Is asBembled from a series of modules 

14 whk:h are moulded from a rigid polymer and ore hinged togemer using moulded-ln 
pins 16. Eat^ pin 16 engages a hook 16a moulded on one end of the module, to iink 

20 adiacent modulea togethar. 

Each module 14 Ie fonned with a cavi^ 16 on its underside, which can engage a drive 
Bprockat 17, only part of which Is ehovm. Each module 14 pnwldea a proimding boss 

15 on Ite upper surface; a stelnlsss steel pin 19 Is mouldsd Into the tsoas IS so as to 
2B protrude tttim the upper surface of the boss at on acute angle to *»e plene of the belt 

when assembled. 

This design Is easily awomWed, end tf any damage oocuha to the belt, the Individual 
modular sections oan easily be replaced. However, the design has a number of 
30 disadvantagea:- 

the boss 18 greatly reduces the effectlVB length of the pin 19 and ttius i«luces 
the ability of the p|n to pick up fibrous mstortai; 



the boss 16 terKls to catch material being tranoporied. and to retain suoh 

2 
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matertali sinoe any material oaught by tho bow does not allde off tho boas ao 
readily aa off the pins. 

the madulBS are rigid, and although the belt oan pivot at the joints betwoon the 
5 modules, overall the belt Is rather a rigid constnjoUon which doae not engage 

the drive apiocketa efRdent^. 

the rigidity of the modules meana that If a pin Is ovorioadedi all the load Is on 
the pin> which may break. 
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R]8QI.Q8yRe.,9F INVENTION 



It is therefore an object of the present Invention to pn^vlde a brattice belt module and a 
braftlee belt which ovarcome the above deecribed disadvantaged of the e^dstfng 
16 designs. 

The present Invention provides a module for a bratUoe belt, said module being made of 
flexible material and piwldlng a BUbatanfially flat first auritooe from wWch protrude a 
plurality of spaced pins, one end of each pfn extending from said first awDaoe with the 
20 longitudinal axis of the pin at an acute angia to the plane of the fbst auri^ce, ttie other 
end of each pin being mounted In a rib formad on a second sur«ace of the module 
opposite to said first surTace, raid second euri^ce also providing means for hingedly 
aeouring modulad togettiar, said securing maans being spaced from sa(d rib. • 

28 The present Invention further provides a brattioa bolt made of the above modulea. the 
modulea being hinged together to forni a continuous loop. 

Preferabiyt the module Is made of a polyurathane elastomer vrfth nibber Ilka properties 
and Is very flexible. Typioanyf the module would be suiflolently flexible to allow a pin to 
gD deflect through at least 10^ prefsrably 2Xf - 30* relative to the plane of the belt, 
without any damage to the module material 

Preferably, We module Is subatHnlially rectangular In pien, and securing means In the 
form of aeries of spaced bossas are provided along each of two opposed edges. 



3 
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BRIFF PHftffRIPTIQN OF PRAWINQ8 

By way of exampi© onl/r a preferred embodiment of the preaent Inventlbn is deBcrlbed 
in detail w}th reference to the accompanying drav^inga, In whlohr- 

Flg, 4 le a plan view of the brattice belt module In accordance wfth a firet emhodlment 
of the present invention; 

Fig. B l6 a seotlonal aide view oh ilne 5 6 of Fig. 4, on a larger scale; 

Fig. 6 la a plan view of brattice belt modules In accordance with Fig. 4, assembled to 
form a eecQon of belt; 



Fig. 7 Is a diagrammatic side view showing a bratUoe belt in aaxntianoe with Fig« 6 
15 engaged with drive aprocKets; 

Fig. S Is a aide view showing the engagenwnt of part of the bratHoe bait with a dilve 
aprooketi on a larger ecale; 

20 Fig. 9 is a plan view of a bratfica bait module In accordance with a second 
embodiment of the invention; 

Fig. 10 la a seotlon on One 10*10 of Rg. 8: 

26 Fig. 1 1 ie a diagrammetlc aide view showing a bratttce bait hi accordance with Fig. 9 
and 10. with a drive drum; and 



Pig. 1 2 is a orcsd-eeotlon dn line 1 2-^12 of Fig. 10. 

30 RgBT MOPE PQR CARftViNG OUT INVENTION 

Riefer^ng to Rgs. 4 and 6, a brattice belt module 30 Is moulded from a suitably flexibiei 
tough, Impaot and abmslon resistant plaetlcs matarial. One suitable matanei Is 
polyurathane with Duromelar In the range 60-95 Shore A. 



4 
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Each mpdute 30 provides a mnooth upper eurfeoe 31 torn which a pin 82 protrudaa at 
an Boute angle a (typloally about 60 degrees) to the eurfece. Each pin 32 la made of 
atalnless ateel or plaaflos and is inoulded Into the module, with the base 33 of the pin 
encapaulated in a rib 34 fanned on the underside of the module. 

5 

The rib 34 Ib equkfletantty epaced between hingo boodas 36,36 formed along eadi 
edge of the module 30. The aides of the rib 34 and the edges of the boeoes 36,30 
together fonfn ttie aides oT a pair of parallel indantaUons 37 which extend down the 
length of each module. Each Indentation 37 Is dimensioned to engage the teeth 38 of 
10 a drfva sprocket 39. As shown in Rga. 7 and B, esch Indentation 37 reoefvas a 
sprocket tooth, and eadh rib 34, and each boss 35,36« engages one of the Indentations 
42,43 between the eodtet teeth* The indentations 37 also contribute to the flexIMHy of 
the module. 

15 The hinge bosses 35,39 extend outwards from each edge of the module (see Rg. 4) to 
fomn a castellated edge^ with the row of bosses 35 along one edge steggered relative 
to the row of bosses 36 along the opposite edge. 

Modules firo made to a standard length (e.g. 300 mm) end If a \AMer belt Is rsqulredi 
20 modules ore but^ together side by side. 

The gaps between adjacant bosses along eacti edge are sltghfly laiiger than the width 
of the bosses, so that each module can be Joined to the prsoedlng and suooeeding 
modules In the belt by Inserting the hinge bosses along each edge of the first module 
26 Into the gaps between the iilnge bosses along tiie opposite edge of each adjacent 
module. The modules are hinged together In thla position by Inserting a hinge pin 40 
. thn^ugh the aligned aperiuras of tha bosses. The hinge pins are retolned by Internal 
protnislons formed In the end boss apertures of the end modules. 

a? As shown In Fig. e, many rows of modules are assembled In this way to form a 
completed brattice belt 41 (a dosed loop) of the required length. The modules are 
assembled in a *'brici^ pattern, so that when assamblsd, each mw of pins 32 across 
the vA(tOi\ of the belt Is haif^ltch out of line with the immediately suooeeding and 
preoeding rows. In use tfils means that material missed by one row of pins tends to 

as get caught by the next Modules as Illustrated In Rgs, 4 and S may be used for the 
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Whole or the bait or, as shown In Fig. 6, 1h9 fongKudnel edges of the belt may be 
feitned fi«m rigbHiand and left-hand modulM 30a/30b, at least the outar portions of 
which do not carry pins, so thrt there are no plna along the edges of the belt 

a The above desolbed t^tOce belt is driven by bantcs of sprocket wheels at each end of 
the run of the beltp In known manner. As shown In Fig. 7 and a. the teeth sa of a 
sprocket 39 engage ths indantatiDnB 37 and the ilbe 84 and boesee 36^ engage die 
indentations 42/13 between the teeth 38, The Indentations 43 preferably am shallower 
and more n^unded than the Indentattons 42, to acoonunodete the shape of the boeees 

10 38 and 38. 

The bratBo© belt embodiment shown In Flgs- 9-12 le ckwoly roteiad to the embodiment 
of Rgs. 4-8, but la designed to be driven by flat surfaced ddve daime, rather than by 
eprocketet 

18 

As shown In Figa of dand 10, a brattice belt module 60 has a emooth upper surlSaoe 
fi1 from which moulded In pins 52 protoide at an acute angle a (lypioany about 60'') to 
the surfece 51, The base 63 of each pin Is encapsuiaied In a rib 64 (brmed on the 
lower Burfaco of the module. The base 53 of each pin is ftumed with a series of 
20 spaced ribs 53a to (ncrsaso the contact surface between ths base of the pin and the 
sunroundlng material of tho rib 64. 

The rib 64 Is equkilstantly spaced between hinge bosses 66,66 fomidd on the lower 
suri^ce of the module* As with the Figs. 4 to 8 embodimenti the sides of the rib 64 

25 and the edges of the bossee 55|68 together form the sides of a pair of parsBei 
indentations 57 which asctend the length of the module. However^ whereas In the case 
of the Rg. 4-8 embodiment, the lower surftice of the rib Ues In a plane iowor than the 
lower aurfisces of the bosses. In the present embodiment the lower suriSace of the rib 
54 Ues In the same plane as the lower suriiace of the bosses 65.66, Thus, v4ien the 

3a modules are assembled to form a bratUce belt as shown In Fig. 11, and are arranged 
to pass around a drive drum 59» the drum surface is contactsd by the lower surfaces of 
the ribs and bosses of the beit, maximising the contact area between the belt and the 
drum. 

35 However^ It will be noted that the Indentations 67 are suttebly dimensioned to engage 

6 
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the teeth of a dilva ^procMt in the event that the belt le to be used with a dilva 
eprocket tnetead of a Aum. 

As ehown In F(g. the hinge boesee 66,66 03dend autwarde from eadi of the long 
8 edges of the module to form caetallated edges, with the row of bo»QB 55 oppoelte the 
row pf bosses 66. The pins 62 are mounted on the modula equldlstantly between 
each pair of opposed bosses 66,66. This Is oonsldered to be a superior en^ngement 
to that ehown in Flg» 6, since the area of the module between the opposed pairs of 
boseee 66,66 le Ihe stiongest portion of the module. 

10 

The above described modules ara eeoured b^gather to lOnn a belt In the eama manner 
as described with rsfefenoe to Rgs< 4^, and are used In the same way, except that a 
belt fomied from the rrodules of Rgs. d-1 1 may be used either with dnva sprockets or 
with amooth Burfecad drive dmm& 

16 

The pins 32, 62, may De of the type shown In Figs. A-B, l.e. the circular cross^sdctlon 
wHti tapered points, or may be of the type shown In Rgs« 10 and 12. with an elliptical 
croBBitsectlon smoothly tapenng to a rounded point 

20 The ahapo shown In Figs. 10 end 12 gives ma)dmum penetration Into flufiy masses 
such as wool; this aselsts wHh wool teasing and osrdlng. The elllpUcel cross-section 
gives a maximum cross-ceotional ansa, end hence a maximum bending resletenoe 
whilst retaining a "shaip"" profile. Further, the elliptical shape of the leading edge 
reduces the load on Nis pin If the pin comes into oontect with a foreign objeot- 

25 

In prior art brattice belts, the pins usually were made of steeli becauee of the 
comparath/ely high (ceding on the pin. In the present Invention, although atsal pins 
may of course be used, plastics pins are available as an ettamattve because the 
flexibility of the modules greatly reduces the overall loading on each IndMduel pin:- If 
30 an Individual pin becomes overioaded, the portion of the module to which that pin is 
attached flexes to allow the pin to deflect and ehad all or part of Hs load. Tha degree 
of flexibility of the module Is auch that the pin can deflef^ relative to the plane of the 
belt through at least 20*. prefarsbly 30% when overloaded. 

36 . With the above described design of module, the pin does not bend or break If 

7 
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ovarloadocl:- the overload Is acoommodated by fha flmiblllty of the moc|ule material. 

The fiexlbim/ of the module materlaK combined with the hinge connection between 
each row of modulee, means that a belt made up of the modulee can •drape" o\mr 
5 drive eprccket or drive dmme to give a good positive driving engagement. 

It will be eppredatad that flie ebove^^deacribed bratfice belt modulee are relativety 
jnexpeneivfi to manutactiine and ere quick and ea^ to eeeemble and dtsassembie. 
Also, any damaged or defteUve modulee can be Irwllvldualiy replaced In the belt 

10 

The fact that the ribe 34,64 Re below the upper eurface of the belt means that the 
module can bo deelgrted with a eubetantlany flat outer eurface (Important tp avoid 
tranaported material becoming lodged on the belt) but with a comparatively large 
volume of material holding the pin. eo that the pin la very eecurely hekl. 
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1, A module for a bralflco belt, eaid modute being mode of flexible material and 
providing a sut>6tantlany flat first surface from whloh protatde a plurality of 

6 spaced plnB, one end of each pin extending from eatd first flurfaca witti the 

longitudinal axis of tfie pin at an acute angle to the plane of the firet surfecei the 
other end of each p)n being mounted In a rib formed on a second aurface of the 
module oppoelto to aaU firat aurtacoi said aocond aurfiaoe also providing 
meana for hlngadly aacurlng modutee togattier, said securing means being 

10 spaced from said rib. 

2, The module ae claimed In claim 1 wherein eaid module Is substantially 
rectangular in plan and seouring means are provided on each of two opposed 
edges of said module, 

IB 

3, The module aa claimed In claim 2 wherein each securing meana includes a 
eerias of spaced bosfiss each of which Is epertursd to receive a hinge pin 
therethrough. 

20 4. The module aa olalmed In claim 3 wherein the lower surface of said rib and of 
each of said bodses He In ttie same plane. 

5. The module as claimed In claim 3 wherein the lower surtace of said Hb Res (n a 
plane further from said ttrst surfoca tiian the plane of the lower surface of said 

25 bossoa. 

6. The module as claimed In any one of dalms 3-6, wherein said rib Is positioned 
equidlstantiy batmen said bosses and is dimensioned and arranged to engage 
a drive sprocket 

30 

7. The module as dalmed In any one of the prscedlng claims wherein each pin Is 
made from a material selectad from the gioup: stainless steel, piasttca. 

8. Tne nnodule as claimed In any one of the preening dalms wherein each pin Is 
S9 emptlcBl In crMe-secUon, 

0 
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e. The nwduld 88 claimed In any one of the preceding ctalmaw^ 

module apart torn eeld pfn Is mede from polyurethana wRh a Durometer 
raacflng In the range 80^ Shore /S. 

£ 10. A bi^ce belt rnade from a plurality of mcidulesddeialmed In any one of daims 
1-9, eald modules being hinged togatherto fonn a continuous loop. 



10 



11. A brattice belt as olalnied In claim 10. wherein said moduloe in the awembled 
brattice belt are amanged auch ttiat eaoh raw of pins Is half pitch out of One wKh 
the Immediately prsoedlng and Immediately succeeding rovva of pine. 



12. A bratdca bait ea claimed In oleim 10 or dalm 11, wtiereln the modules along 
the edges of the belt do not have plna Immediately adiacent the ^ge. 
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